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foil,  in  the  dry  box.  and  the  oxides  were  removed  eechan-  across  me  cen.  Tne  voltage  across  the  two  electrodes  was 

ically  frosi  its  surface  by  scraping  with  a  knife.  kept  relatively  snail.  For  dithiophene.  the  initial  voltage 

In  order  to  be  able  to  prepare  high  quality  poly-  wa“  3'8V  *VB  dropping  to  3.6V  (vs  Li)  where  s»st  of  the 

(thiophene),  a  special  electrocheaical  cell  was  designed  and  polymerisation  was  carried  out.  For  thiophene,  the  initial 

constructed  to  provide  an  oxygen  free  and  water  free  environ-  voltage  was  4.8V  dropping  to  about  4.5V.  A  typical  example 


is  shown  in  Fig.  3.  The  substrate  surface  quickly  beco.es  neutral  (red)  state  (see  Section  III)  with  a  spectru.  essen- 
covered  by  a  conducting  PT  film,  which  continues  to  grow  in  tially  ^"tical  to  that  of  pure  polythiophene  prepared  by 
thickness  as  the  polarization  proceeds.  The  polymerize-  direct  che,,ical  coupling.  In  this  paper  we  focus  execu¬ 
tion  time  is  about  2  minutes  to  grow  a  semitransparent  film  sively  on  PT  fil“  P«P»red  electrochemically  with  the 


oxidation  levels,  given  as  y  (in  mole  \  per  thio- 


are  between  a  localized  gap  atate  and  the  valence  band  w«  the  ®n®rW  W  «tate«  shown  in  rig.  12  to 

density  of  states.  The  value  for  the  interband  absorption  th®  two  l*v*ls  expected  froe  charge  storage  in  bipolaron 

can  be  estiaiated  f roe  the  data  of  Figs.  6,  7  and  8  to  be  fW»  states  in  doped  PT.  This  assignment  is  based  on  three 


is  the  full  gap  parameter  (A  (we  have  sketched  the  extrapolated  shape  of 


magnitude  of  the  hysteresis  (AV)  quantitatively 


and  the  chemical  potential  for  charge  removal  appear  to  cuit  currents  of  about  20  mA/mq  v«»r«*  obtained  At  the 

result  from  a  combination  of  polarons  and  bipolarons  in  the  concentration,  the  maximum  power  density  was  7  s  x  lo4 

sample.^0-2*  based  on  the  weight  of  doped  polymer  and  the  mass  of  li 


strated  an  energy  density  of  140  W-hr/kg  normalized  in  the  struction  may  lead  to  power  and  energy  densities  (packed) 
same  way.  Corresponding  values  for  polyacetylene  (vs.  Li)  competitive  with  (or  even  superior  to)  conventional  lead 
cells  at  6X  (per  carbon)  doping  are  v  25  mA/mg  (short  cir-  acid  batteries. 

cuit  current),  3  x  10*  W/kg  (maximum  power  density),  and  Previous  studies  of  polyacetylene  have  demonstrated 


17.  E.J.  Hole,  Proc.  of  the  Loe  Alawoe  Workshop,  J.  Synthet- 
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